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[«A] ^RU^^AXttU^^AS86jK»WWIB3a:« 

tea: 1 7*^nzTVfc&mtmMztiTtzz>. 
Mfci] 

(fib, R 1 , R 2 , R 3 , R 4 te#&£LT> tK^JH 
T, ***«IWo»j»5)Sft*«iBc0te<<. 
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R 



,1 



N 



N=N 



N 



^R 4 



70 



(mix, R 1 , R 2 , R 3 , R 4 «M5tT, 

[**B2] SaiOTy^«f^ 4, 4' -:rh^5f 
jl/yT^/y^^X 4, 4 ' -rb7XfJI/y7 
^yr^>if>, 4, 4 ' -fh7^P^75y 
T!/^>i?>, 4, 4' -fh7^;^7a/r^ 
>if>&tf 4, 4' -fh77x-;^75/7^> 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] WdLT, J^*K«mM<Z>#*^«*3Ui 

[0 0 0 4] L#Lfc#S. ±E&«»ft*XW:*&R 40 

[0 0 0 5] td^T, ±jS©**©»«JEJiS«aittlx 



^TfefTJbnr^D. 0U^ifh7tHP77> (TH 
F) , 1 , 3 -*JttV*y> (DOXL) *<OjR«X- 

L. Goldman, R. M. Mank, J. H. Young and V. R. Koc 
h: J. Electrochem. Soc. , 127,1461(1980) ) . 

[0006] isfrhutfit* zkd^o um^—^^o 

[0007] Jttomm&mvrrz^Ktt 
ft, ?jvft&m<Dmm&mz&ntc#7k%mMmm 

[0 0 0 8] 

[0 0 0 9] 
Mb 2] 



R 1 



'R 4 



[0 0 10] fiU R 1 , R 2 > R 3 , R 4 ttftKAl/ 

[ooii] **Wfc*ttST'/ft:^r*a>**WtbT 
te, 4, 4 f -^N5^5 1 ;u^T5yrv^>if>, 

4, 4' - -T- h ^ Xf;i/y 7^77 >•£ >, 4, 
4 ' -fh7^n^7$; 7V^>if:X 4, 4' 
-fh7^y7^;7^>^>W4, 4' 5r 

[0012] *58^jr^WST!/ft:'&*tt> *-a>K4HI 

[0013] 7^b^«o^xK*m»H+K©sjoai'& 
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6-333596 



a*, s-tTS* i x i o - 3 

u h^a±»nn-rftieMi3&***. o. o i - i ^/ 

o.oi ^e;i//u * h;v*«Ko»-&ttSSiipj»*^*»ic 
%^^n*r, sfc i * 

[ooi4] *»9iic*^Ttt, &&mmthx&mv io 
uf^AojamiBJi mm) &&^&~emmm\z» 

[0 0 15] *»WlC#W*iESi»» (SftK) tLT 

3 v&±<Dmmm&*m~?z>#*mmffin 

K A^i^A, x*:7ft£©&«G>IMfc;ft 

(L i Mn 2 0< . L i C0O2 , L i N i O2 ft£) 20 

Ni, C01-. O2 «BU 0<x<l) ft O ftUFlf 

[0 0 16] SffitfflK#*3&*#St 

[0 0 17] ttflFtttt* tf-Y*;WMMK>« 



« [0 0 18] WAH #**«»*<0*«tbTtt. X 

— #*— K $?X*/Wti— K 1, 2-i?;*h* 

>x* >fti?<z>fi»^«K^cz)^*«^tf sn*. 
[0 0 19] £fc, ***«WSe<0«HiUT«, ^ 
JUBUf^A (L i C 1 Oh ) , hU7MD^^>X 
;U3^>KU^9A (LiCFs SOa ) . 
PU>8U^A (LiPF« ) , fh77WP^ 
RUf^A (L i BF< ) , ^It^^ntttU^ 
A (L i AsFe ) , ^U-7;WD7>^>iUf 

9 A (LISbFi ) *t««$n*. 
[0 0 2 0] ft*5* #»WC:fctt*#**«#R£L 

[0021] 

«t©SJ6««fic:o«<, #**«#»a*^*ftUii 
[0022] -Tftt>^> 7vfft^WS^4*K:#fi-S 

3te«ft £fc <fc 0 jEMtt#SX< ft* £IE««T?gMfc;3n 

#«<D«ftmtfc«kDfc*T&*£, ft3{C7K-T7Vft^ 
ftftntl 7VMbett#S«tt (^-) £ftoT 

[0 0 2 3] 
[ft 3] 



[0 0 2 4] 



[ft 4] 
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R=Q=N-N=QS 



+ 2^ 



N 



[0 0 2 5] 

[0 0 2 6] (^j^^H 1 ) H9ati!>#*»«flPlt=^« 

[0027] ge» jEmmm^thx. =m&rr>u 

WIg»*££SSJt8 5:10: 5T8£-U *WC 

©■*»siwffift»ufc«, 2 5 0° cTin«MaaLT 
[0028] cab u^9Arai««w*^«fc*r% 

8^TR««©A«fWb&. 
[0 0 2 9] («««0 X^ 1^ h (EC) 

<b:/nfcfl/>*-#*-b (PC) il, 
->X*> (D ME) £<D&mi£5 : 3 : 2 (Dfi^SIK 
(C, hU7JWD^*>^*>|»JWA (LiCF 
a SOs ) &1M©«^T?*^L/&»*IC, 3£>fC4, 

[0 0 3 0] OWlkoreSB JK±(OiEfln5«&tf««HK 
&I^TWa©*»W«»BA 1 : 2 0mm, 

2. 5mm) fcflsjlbfc. t^l/^^L 

[0 0 3 1] Bllttf^»Lfc*»M«ftBAlft«SC« 
jRTtfBBTC* 0 , HBK«-r*»WlttB A 1 MU 

[0032] ies 1 2 n mmm^mvrc± 

ttftite5i:gi$n, «»rt»T£i;fcfc*x*;v 
& IFJK& 4 Rtf H&fr 5 ©praim&> £«»x*;m= 

[0 0 3 3] («JKfl2> tt#*<7>«S?£bT> hU7 



{CUT, *«M«ftBA2€fP»bfc. 

[0034] mmm3) mmm^mmtvx. x^u 

i0 y h*5/X*>i:C!>*HKt5 : 3 : 2 <0«-&*«fcft*. 
x^l^>*-aR^-ht^Dtflx hi 
Ih^h^>X^> (EME) £©#*Jfc5 : 3 : 

X, **W«»BA3*fPBLfc. 
[0 0 3 5] (Jt«« 1) S««ttDia»{Cfe^-C, 4, 

^fczt&fttemmmi tmmzLx* it«twci 

[0 0 3 6] (Jfc«0!l2) bT\ MJ :7 

PU>8U^A L fc H £ SUM* Jt KM 1 £ mm 

[0 0 3 7] (Jttt«3) t^^tUt, X^U 
ht^DtrW>*—#^-hfc 1, 2-5* 
*h*fX*>£<Dmtt!tS : 3 : 2 0l^ffif;ftA 
T, x^l*- h kf 1/ h£ 
Xh^h^> (EME) £<B#«Jfc5 : 3 : 

2 oMftmm&mm isttz. l&su&vom 2 1 mmz l 

T, ittt«»BC3&fP»bfc, 
30 [0 0 3 8] tl(2 5° C)T, 2 

mAT*«*Jfc«JEE3. 5V£-C3cmL£:^ 2mAT 
4 ^KMmi-^Xg$: 1 9)Vh?Z%16Mfr<< Zfr 

[0 0 3 9] 02-0411 »ttft<DlM , *JWMt** 
lffl*^#-9-<^;i/iC*»*«[«3»lh«E (V) &fz 
iSM\ZlM 9 JV& (®) ^toT^l^77^0, 

4? ^nz<Dm<kv* mmmzA, a* -fh7^w7 

a 7 7^>-tf >«*lIDUfc**W«ftB A1-BA3 
H ^n£»taLfctf>ofcJt««&BC l-BC3KJt 

[0 0 4 0] Qfcfe«ttfg ^t»BA 1 Rtf jt$* 
m?&B C 2 Sr^tl^ni Offl^fPJBU 

mjE£lim<D;fc«*SiL*JE£ 0 t>B5«ffT<&3 4 Vic 2 
0BW8J91 (iB*«RSB) . *©2:*«)*««l©rt« 

50 1 tc^-r. 
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J*J$M v e-?v* (ft) 
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2oa& 




2QH& 


B A 1 


5-7 


11-15 


2.9G-2.99 


2.99-3.03 


B C 2 


5-7 


18-25 


2.95-2.99 


3.02-3.11 



[0 0 4 2] aElKTKfiafc:, *^l«8Allt 

jttt«»B c 2 Kjtu «iHK©»of*ft**/h* 

[0 0 4 3] (*jB«4-7) 4, 4' -fh5^ 
y7$y7^>f>0. 0 1 WJyhRft^. 
T, 4, 4' -fb^XW^S / 77^>^X 

4, 4' -5" h^7"n tf;i/^r^ /r^/^>-tf>, 4, 

4' -5 : -h^> r 5 1 ;l/^T^yTy^>if>XtS4, 4' 
LfcCi:JBWtt3««lltWI«fcLT, JPfc**^**! 

b a 4~-B a 7 zftrnvrz* 

[0 0 44] [iM*;M*flB *£Hi;*fraia»* 

^£0 2-0 4 tlRli;ffia*©y^7T?**BI5lC^ 
To H^ictt, it^co^a6(C, *©Jfc««»BC 1 <BiJ- 

•*«jD$nt^-5*«M«lBA4-BA7tt, fafc 

[0045] ®±<D&mm-ete* 

[0 0 4 6] Sfc, ±ia^iS0iJT«, *3M!£=9C«tt 



It? £t>CDT&£ 0 
[0 0 4 7] 

[an H^^!<o#zK^«»©m» (*&wnmBA 

1) ©iii*C^5, 
a? [0 2] *««T?fP»bfc*«M«»BAlRtXH:«« 

[0 3] S6«S«TfP«l/fc**««»BA2Rtftttt« 

[04] §KJIflTfPKbA^fl9l«lkBA3Ktflt«M 

[0 5] **«T*Blfc*»M»B A 4 - B A 7 & 

mfc««»B c i <dim ^;M*tt*^bfc^^7-e* 
hw©bwi] 

30 BA1 

1 IE® 

2 JUS 

3 -ferci"— * 



11] 
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HP 

S3 

J. 5 
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_J_ 



50 100 



150 
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